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Remarks 

Claims 1 to 18 are pending. All of the pending claims have been rejected. AppUcants 
address each of the Examiner rejections below. AppUcants respectfully request reconsideration of 
the claims. 

§112 Rejections 

Claims 1-18 stand rejected under 35 U.S.C. § 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which Apphcant regards (or 
Applicants regard) as the invention. AppUcants respectfully traverse this rejection. 

With respect to claims 1, 17, and 18, the Examiner asserts that the language "with or 
without an intermediate layer" is xmduly vague and indefinite with respect to what layers may or 
may not be present. AppUcants submit that this language clearly indicates that the intermediate 
layer is an optional component. It may be present, but the claims do not require it to be. One of 
skill in the art would understand that the intermediate layer may be included if so desired, but it 
is not necessary. The rejection of these claims for indefiniteness should, therefore, be withdrawn. 

With respect to the dependent claims, starting with claim 4 and continuing thereon, the 
Examiner asserts that a significant number of claims maybe de facto dupUcate claims. However, 
the Examiner will note that although claim 5-7 all recite the same limitation, each of these claims 
depends from a different base claim. The same is true of claims 8-10 and 12-16. Thus, aU of the 
dependent claims are different in scope and are not duplicative. 

AppUcants submit that the rejection of claims 1-18 under 35 U.S.C. § 1 12, second 
paragraph, has been overcome, and that the rejection should be withdrawn. 

S 102 Rejections 

Claims 1-7 stand rejected under 35 U.S.C. § 102(b) as being anticipated by or, in the 
alternative, under 35 U.S.C. § 103(a) as obvious over Japanese Patent Showa (49-29613), 
Applicants respectfully traverse this rejection. 

The Examiners states that Showa discloses the preparation of a pressure sensitive adhesive 
coated onto a suitable backing, such as tetrafluoroethylene, which is irradiated with a suitable 
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ionization radiation beam whereby the anchoring force of the adhesive agent relative to the 
substrate material is greatly improved. The Examiner asserts that this disclosure expressly provides 
all of the elements of claim 1, and inherently provides the limitations of claims 2-7, or that such 
limitations would be obvious. Applicants disagree. 

Claim 1 is directed to a pressure sensitive adhesive sheet that includes a substrate "which is 
an electron-beam non-decaying fluorine-containing material sheet." Although tetrafluoroethylene is 
a fluorine-containing material, it is not "non-decaying" when irradiated with an electron-beam. As 
supporting evidence, Applicants direct the Examiner's attention to the data for Comparative 
Example 18, on page 32 of the present specification. Comparative Example 18 utilized 
polytetrafluoroethylene (PTFE) as a substrate, poly(a-olefin) as a PSA, and was separately cured via 
EB and via drying. When cured with EB, breakage was observed between the PTFE and the PSA 
and the tensile strength of the PTFE was deteriorated. Such effects were not observed when cured 
via drying. This supports Applicants' position that tetrafluoroethylene is not "non-decaying" when 
exposed to an e-beam. 

As fiirther evidence that tetrafluoroethylene decays upon exposure to an e-beam. Applicants 
submit herewith an article by Timmerman, et al., Joumal of Applied Polymer Science VI(22):456- 
460 (1962) (attached hereto as Exhibit A). On page 456, Tinmierman et al state: 

Many reports have been received in the past regarding the radiation 
degradation of polytetrafluoroethylene. . . . [R]eferences give a 
compilation of data, all of which tend to show that 
polytetrafluoroethylene undergoes degradation when irradiated. ... In 
general, it is found that, when polytetrafluoroethylene is irradiated, 
tensile strength decreases, elongation decreases, and density 
increases. 

Lideed, the original intent of the study by Timmerman et al. had been to compare PTFE fibns that 
had been irradiated under different environmental conditions, but the initial resuhs had been so 
discouraging that the investigators were led to experiment with other fluorinated polymers. Thus, 
by Timmmerman's own account, and by the accounts of other investigators identified by 
Timmerman, it is clear that PTFE undergoes substantial decay when irradiated with an e-beam. 
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As demonstrated above, Showa does not disclose a fluorine-containing substrate material 
that is "electron-beam non-decaying" as recited in claim 1. Showa, therefore, fails to provide, 
expressly or inherently, all of the limitations of claim 1, or dependent claims 2-7. 

The rejection of claims 1-7 under 35 U.S.C. § 102(b) as being anticipated by or, in the 
altemative, under 35 U.S.C. § 103(a) as obvious over Japanese Patent Showa (49-29613) has been 
overcome and should be withdrawn. 

S 103 Rejections 

Claims 8-18 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over Japanese 
Patent Showa (No. 49-29613). The Examiner relies on Showa for substantially the same reasons as 
provided above in connection with the rejection of claims 1-17. The Examiner further asserts that 
the features added by claims 8-18, e.g. to make the claimed sheet transparent or altematively to use 
it as a protective sheet, are well within the ordinary skill of the art. Applicants respectfully traverse 
this rejection. 

As discussed in detail above, Showa fails to teach or suggest use of a fluorine-containing 
substrate that is "electron-beam non-decaying" as recited in the claim 1. It is well-established 
that the fluorine-containing substrate identified by Showa, i.e. tetrafluoroethylene, undergoes 
substantial decay when exposed to an e-beam. Thus, even if the additional elements of claims 8- 
18 would have been obvious as the Examiner asserts, Showa nevertheless fails to provide all of 
the elements of the claimed invention. 

The rejection of claims 8-18 under 35 U.S.C. § 103(a) as being unpatentable over Showa 
has been overcome and should be withdrawn. 
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Conclusion 



In view of the foregoing amendments and remarks, Applicants respectfully submit that 
the application is in condition for allowance. Reconsideration of the application is requested. 

All communications in this case should be direct to the undersigned. If the Examiner 
beUeves a telephone discussion would be helpful to resolve any of the outstanding issue in this 
case, the Examiner is encouraged to call the undersigned at the number listed below. 



Respectfully submitted. 



Sean J. Edman, Reg. No.: 42,506 
Telephone No.: 651-575-1796 




Date 



Office of Intellectual Property Counsel 
3M Innovative Properties Company 
Facsimile No.: 651-736-3833 
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Ionizing Radiation 



ilOinOUT TiMMEUMAN * 

Radiaiion Dynandcs, inc., WcisibiirUj New York 
and 

WlliL.!AM GjCi:YSt)N 
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^hu\y rci)()rts liiivc been riMicived in Uio p:isL 
regarding the radiation dcgrudation of pol^'tetra- 
fiuoroctlodcnc. Nishioka/ ct al. found a decrease 
in melt viscosity, elasticity, and creep fracture 
time. Density and crystallinity increases sup- 
ported the fiK^ that the pretioniinant reaction of 
polytetranuoroethylene to ioiii/.ing ladiation re- 
sulted in chain scission. Otlu^r references--' give a 
conipihitioH of data, all of which tend to show that 
polytetranuoro(ithyI<^ne undergoes d(»gradation 
wlien irradiated, that chain scission pr<HloniinaU^s 
over any cnisslinking that may take place, and that 
the Ktruct.ural properties of th(! plastic arc de- 
creased. In g(»neral, it is found that, when poly- 
tetralluoroelhyl(MU! is irradiaU'd, tensile strength 
decr(?ases, elongation decreaseis, and density in- 
crensc^s. 

The original intent of this study was to compare 
polytctrafluoroet.hylenc fihns that had been irradi- 
ated under various environmental conditions. It 
was desired to find a condition or conditions under 
which the degradation of polytetrafluoroethylene 
by irradiation could be minimized or by which 
crosslinkiug could be induced. WalP reportxid (,hat 
in the absence of oxygen polytetrafluoroethylene 
retained 51% of its original tensile stiengtli 
whereas the same dose of radiation applied in air 
caused the sanii)le to become so britt.Ie that it could 
not be tested for tensile str(ingth. 

'i'he environmental conditions, wliich were varied 
in the present experiment, iiicluded irradiations 
in vacuo, at elevat.ed tern perat.u res, in a nonoxygen 
atmospliere, and with cond)inations of these condi- 
tions. The rather discouraging results found with 
polytetrafluoroethylene led to the evaluation of 
the two other fluorinatcd polymers, polyvinylidcnc 

* Present juldrcss: Tcnsilitc Corp., Tarrytown, N. Y. 



fluoride and i)olyvinyl fluoride. Both polymers 
have lligli melting properties and a heat resistance 
approaching, but not equal to, that of polytetra- 
fluorotahylene. It was felt that the presence of 
hydrog(in atoms along the polymer molecules 
might tend to cause crosslinkiug of these polymers 
or at least d(icrease the rate of di;gradation. Tliesi? 
polymers were studied with the ol)je(it of comparing 
radiation n^sist^mcc with polytetrafluoroethylene. 
lli'at aging (,ests arc reported as a by-product of the 
radiation n^sistancc studies. 

EXPERIMENTAL PKOCEDURES 

All i)olyt.etrafluoro(5thylene samples t.est(id wen; 
0.010 in. thick, the polyvinylidene fluoride pelhits 
w(^re pr(>pared into slabs 0.035 in. thick, and sliects 
of polyvinyl fluoride O.OO;] in. thick wctre us(hI. 
Samples were irradiated by passing them through 
tlui electron beam perpendicular to the axis of the 
lujum. Tlu; geometry of the; (electron beam re- 
mained constant. The speed of passage through 
the beam and the point of entry into the beaju were 
:ilso constant. lUidiation dose was varied either 
by varying t-lu; st,rengt,h of U»e electron beam orl>y 
varying the nund^er of passes through the beam 
that a sample would receive. LOither method wofdd 
b(; used, at the discretion of the operator, since tlus 
study was based on total dose and iiot on dose 
rate. Saniples irradiated at elevated tempera- 
tures or in an atmosphere other than air or both 
wen; placed in a sealed rectangular container with 
tJie front face made of 0.0015 in. aluminum. This 
(container was fitted with a gas inlet on one side and 
a hot plate in the rear. In this container either a 
controlled atmosphere or heat could be applied to a 
s:imi)le as it passed through the beam. The siun- . 
pies irradiated in a vacuum weie placeil in a steel 
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ryliiulor Htlrd wifli a 0.002 in. tilimiuin window. 
Tlic samples won* pku^cd dir(i(:tJ3' Ix^liind \.\iv. wiii- 
<|ow and (lu* (toiilainor was cvjuaiiiU'd l,<i IM) ^ 
of inorcuiy hcrom ham^ passed (,liroui»;li l,ho olco 
Iron hoain. All polyvinyl fluoride jiiul \}o\y~ 
viiiylidciie fluoride s:un[)l(\s were irradiated in air al. 
room Leiiipeiatun^. J)osiin(;(,ry was a<!eoiiiplislied 
willi ihv use of an evacuated I'araday (^ag(^ 

'Vhv ea^e was passed through the eleetr»)n h(*ani 
and <lose was d(it(innined as a funetiou of eurrent 
tlnougli th(» Faraday eage. The irradiations w(ire 
acconiplislied hy using a Model lOA-1.0 Dynami- 
tron lOleetron Accelerator (from Radiation Dy- 
namics, Inc.). 

TKSTING PUOCICDUKKS 
Tensile strength and elongation measurements 
were ma«Ie on a Dillon tensile strength tester. 
'J'ests on this machine were perfornuHl in triplicate 
and results n^ported as an avc^rage value. D(Hisity 
(lel<»rminations were made with the use of flotation 
methods. One determination was made on ea(th 
sample t,ested. The cut-through t.(^st was prv- 
form(Hl hy draping a sample ovtir a njandnil in an 
oven. Weights w(;re placed on tlu^ stni)s so that 
each strip held 15 Ih./in.- IMaximmn t.(!mp(5ra- 
lun» atlaiiwul was 'ir^h^Q], Results of this ixisi. ar(» 
presented in h'ligtli of tinui for tlu; strij> t.o hreak 
and ov(^n t(»mperature at t.he tinu^ of l)reak. Th<». 
deformation und(!r load lest, was pcM'foiined hy 
suspentling 2 hy 1 in. strips of j)oIy vin^ylith'ue 
fluoride in an oven with 2r)0-g. w(»ighfc attached. 
Oven t(»m])erat.ur(^ was pres(it t,o 20()°C, With an 
A'nes ovenproof defonnation test microm<^t,er, the 
thickness of st.rips was determined wlien they were 
placed in the oven and tiien after 1 hr. in the ov^en. 
Results i\v(\ expressed in per cent of original thick- 
ness retained by the sample. AH tests were per- 
formed at least 24 hr. after irradiation, to allow tim(^ 
for delayed free-mdical reaction, anntsaling of initial 
reaction, or escape of gases formed l>3'^ diffusion. 

RESULTS OF TESTS AND DISCUSSION 
Table I shows the result,s of ph3'si("il t,ests per- 
formed on polytetrafluoroei.hykuK* s:imples irradi- 
ated to 2-8 Mrad in oxyg(in and nonoxygcm at- 
mosj)heres. It is obvious from tlu; results that the 
polytctrafhioroethyienc samples in every case were 
degraded by ionizing radiation. D(igree of degra- 
dation varied a<!cording to tlie (Minditions of irradi- 
ation; however, even the most favoiable of (condi- 
tions (irradiation in a vacuum) still resulted in 
relatively severe degradation. This sampler lost 
4-i.(i% in tensile strength and i\i\.7% in elongation. 
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'J'his severe decrease in physical i>ro|.crties virtu- 
ally eliminates polytcttrafluoroethyleno as a radi- 
ation-n^sist.ant plastic under tluj conditions tested. 
It is also evident from this figure that density of the 
plastic increased with increasing radiation. The 
det(;(ition of unsiitunition*^ and l\n\ production of 
CA'\ gas^ wlien polytetrafluoroethylene was irradi- 
ated indicate that density should decrease, since 
the l atio of fluorine to carbon decreased as radiation 
dose increased. Figure 1 shows changes in density 
in polytctrafhioroethyienc with increasing dose of 
ladiation under various environmental conditions. 
Densities could not be measured beyond 8 Mrad on 
any sample other than the room temperature nitro- 
gen irradiation, owing to (Mnbrittlement of the 
samples. It is interesting to note that the slopes of 
the (jurves of samples irradiated at elevated tem- 
po i-atu res ar(i more steep than room -temperature- 
irradiated samples. The results shown in Table I 
indicat,e that at low ladiation doses and in the 
presence of air degradation is greater when radiation 
is (iouducted at elevated temperature. Density 
changes in polytetrafluoroethylene may also indi- 
(cat.<i degnui of radiation degradation. lV)Ssibly 
molecular (configuration is altered during radiatioii, 
(causing the decreased dccnsity. Since density 
changes in polytetrafluoroet-lodciue are a fun<ition of 
void content and degree of crystallinity, and these 
vahucJ:^ W(M(» not detccrmined, conclusions were Jiot 
drawn as to the cause of the density changes. 
Further work is being done on this phase, to deter- 
mine volume changes and density changes when 
I)olytetrafluoroethyIene is irradiated. Zero 
strength time measurements have paralleled 
tensile and elongation decreases. It will be 
noted that Wall reports tiiat a dose of G.56 Mrad 
gamnia radiation in vacuum decreases 49% the 
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RADIATION nOSK (MKCl AH Al >.S) 

D...,sily changes i.. TdU.u inu.lial.Hl dilTorct c«vi.on..uM.lal cMuIilions. 



tonsilo .sU-cngUi of polyUiLriilhioroeUiylcino. At. 
2 Miiul t,h(i ovufuiitcd sample in Uiis tost lost 44% 
)(.nsil(! .s(.r(!n(4Ui Jind at 8 Mrad Dw. strip lost r>2.r)% 
tci.silii KtiTiiKtti. Tiiis is an indic-itiou that this 
dfgruilation in vaiuiuin is indt |>i iid«-nt <.l' t.vpi^ <»! 
radiation and doso rate. 

iMfTur,. 2 shows the chaMKcs in t(;nsil<^ stic.nnth 
and p<!r cent elongation oi" inadiaUul polyvinyl 
fluoride and polyvinylidcnc fluoride samples, and 
deformation under load of irradiated poly vinylidciie 
fluoride. Sample thickness of i)olyvinyl fluoride 
was not great enough to perform the deformation 
und(!r load t(!st. Th(;s<^ nssults show that neitluir 
polynuir is degraded in stru(!tural properties, hy 
radiation, to the extent that polytcarafluoroclhyl- 
ene is degraded, rolyviuylidtiiie lluoiitlc is re- 
ported to have the structure ( — CIT2 — CVi—)n 
and should be expected to degrade if (tompared 
with polyvinylidcnc chloride, a polymer known to 
undergo decreases in structural properties when 
irradiated. Even at the do.s(; of 100 Mrad Ihe 
polymer has a tensile strength gixiater than its 
t«nsile strength before radiation. This, coupled 
with the fact that elongation d(>,crcased with in- 
creasing dose, indicates that the i)olymcr is cross- 
linked when irradiated. The deformation uiider 
load curve also indicates crosslinkiiig. The 
tensile strength and elongation curves of polyvinyl 



fluoride, on the other hand, .show degradation as 
d(.se is increased. Ilowevei-, the rate of degrada- 
tion is much less than that of polytc^trafluoro- 
ct.bylciK^. A.t a lOO-Mrad <U)Si! of radiation tin; 
polyvinyl lluoridc! sample has lost virtually nil its 
structural i)ropertics. IJcnsity valiars ol irradiated 
polyvinyliiletie fluoride showed an initial sharp 
decniasii at 2 Mi-.ul followinl by a c<.ntinu()us slow 
reduction. Polyvinyl fluoride, on the *)ther limid, 
showed an initial inciea.se in density at 2 Mrad 
followed by a return to its original density at 8 
Mrad. Its density remains at its original density 
at 32 Mrad. It appears that polyvinylidene fluo- 
ri.lc c(.uld ret)laee Tollon for us(! in a radiation 
ficild. To confirm this, the cut-through test was 
p<irforined. It was found that in this test, at 
elevated temperatures, irradiated polyvinyl fluoride 
was superior to both irradiated polytctrafluoro- 
ethylenc and polyvinylidcnc fluoride. Table II 
shows the results of this test. The results must be 
considered with dilTcrenccs of the cross-sectional 
area of each strip in mind. Duplicate samples arc 
reported, to indicate the consistency of results. 
Samples were hung at random throughout the 
oven, to allow for temperature dilTercnces withm 
the oven. Since the loads per cross-sectional area 
of each strip were equal, the cut-through test was 
considered a better indication of the relative heat 
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TAIU.IO II 

(J()in|);initivo Hoat Aging 'Vv.til on Trnuliatod Te^Hoii, 
Polyvinyl Kliiomlc, ant] Poly vinyltilcno Kluoridtt 
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RADIATION DOSE (MEGARADS) 

Fig. 2. riiysiciil cliangcs in imidiiitud polyvinyl fluoride and polyvinylidcno fliioridc. 
rcsisf.ancc of the three ])()lyiners Ujsted. Jiesiilts 
in(li(:at(i that unirradiated polyU^trafhioioethyleiuj 
liJiH the gi(uitest heat ixisislaiuu! ol' the 8aini>I(i« 
tested. No breakage or einhrittleineufc occurred at 
11113^ tijiie during tlie test. Polytetrafluoroethylenc 
irradiated at 2 and 4 Mrad were cut through rela- 
tively fast and showed extreme brittlencss when 
removed from the oven. Tliesc samples crumbled 
when handled. Polyvinylidene fluoride cut- 
througli at lower temperatures and fastei 
than the irradiatetl polyU^trafhun'oethylene. 
cfTect of radiation on tlu; eut-througli of 
vinylidene fluoride indicates a maximum value in 
tiihe-temperature performance at 8 Mrad. All 
samples darkened during heat treatment and be- 
came quite !)rittle. In general, tin; performance in 
the cut-through test was inferior to tliat of poly- 
tetrafluoroetlijdcne. On the other liand, irradi- 
ated and imirradiated polyviiiyi fluoride showed no 
cut- through during the test. Tlu; samples were 
the only substances that had been irradiated 
and did not cut through during the entire test. 
Discoloration occurred slowly throughout the 
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14 1 1 8uiiiple8 Irradiatod in uir at room toniporaturo. 
Note 1. No einbrittloniont nuticsud. 
Note 2. Snniplcs ombrittlcd. no discoloration. 
Note 3. Samples oiubrittlcd ami browned. 
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tost. It was interesting to note that the polyvinyl 
fhioridc simiplcs contracted during licating. Ap- 
parently, the 3-niil fihn had l)e(Ui stretch-oriented. 
Tiic unirradiated samples decreased in h)ngitudinal 
dimension about 50%. The S-Mrad samples 
contracted about 20%, while tlie 32-]\[rad siimplcs 
showed no ajDpreciable contracl,ion. This strongly 
suggests that crosslinking had takcMi place during 
the radiation treatment of Uu; sampk^s. Althougli 
tlie irradiated polyvinyl fhioridc; samples withstood 
tlie cut-through test better than did the polytetra- 
fluorocthylenc samples, the latter were embiittled 
during heat testing. The finished siunplc did not 
crumble in the hand as did irradiated polytctra- 
fluomctliylene, but could be llcx-cracked (luite 
easily. At the test temperature, irradiated poly- 
vinyl fhioridc was far superior in cut-tlu'ough to 
irradiated polytetrafluoroethylene. 

The uuthura arc. iii(lol>tiMl to the Du Pont Conipjiny for 
polvvinvl fluoncic samples, to IViuisuH, Cniciini'nl Coini.any 
for j>olyviiiyluIcMe fluoride sain])l(^s, to llitemp Wires, \nr.., 
for preparation of i)olyt.etra(hior(>et.hy lene sainphts and for 
permission to jHiblislj, and to K.nliation Dyriainies, Ine., 
for use of the Dynumitroii (ilict.ron aierlerator and per- 
mission to piil>lisli. 



References 

1 Nisliioka, A., K. Matauiiia*', M. WaLanaiui. IM. Tajinia, 
and M. Owaki, ./. A7>vl. Polymer ScL, 2, 1 14-1 19 ( 1059). 

'2. Hovey, l'\ A., The ICjfcrts of laniziiuj Uadmlum on 
Natural ami SifuthcUr. Iliuh roh/nu-rs, 1 nt.erseieiiee, Nt!\v 
Vork-Loiulon, \\K)S, |). 15t 5r). 

a. Cliarlerihy, A., Atomic liadiation and Polymers, P(;r- 
gamon IVrss. New York, P.MiO, p.:MH :ir»(i. 

4. Wall, L. A., and 11. E. Florin, J. Polymer Sci., 2, 
251 (10510. 

5. llyaii, J. W., ^fodern Plastics, 31, No. 2, 152 (Oct, 
1953). 

(i. CUarloshy, A.. A.E.HJO. M/U978 (1952). 

Synopsis 

rolytctrafhioraethylcnc wa.s irradiateil in air, in a vacuuin, 
at elevated temperature, in a nitro^cMi atmosi>h(;re, and in 
Boine combinatioiis of the.se eonditions. In all cases the 
plastic wa» found to degrades in its strnctiiral cliaraeterislies. 
Even the most favorable condition of irradiation (irradiation 
in vacuo) resulted in a 44% reduction of tensile strength at a 
dose of 2 Mrad. Polyvinyliih^ne fluoride resisted radiation 
to at least 100 Mrad erre(tt,iv(rly. Polyvinyl iluoride was 
stnictiirally degraded at this dose but retained its structural 
properties to at least 32 Mrad A cut-through test under 
heat, comparing polytetranuorocthyione with polyvinyhdene 
fluoride and polyvinyl fluoride, showed: (a) Unirradiated 
polytetrafluoroethylene was most resistant . to heat aguig. 
(/>) Irradiated and unirradiated polyviiiylidene (luondc was 
inferior to irradiated polytcitrafluoroethyleno in heat re- 
Histance. (c) Irradiated polyvinyl fluoride waH superior to 
irradiated polytetralhioroethylene; polyt(^tralluoroethylene 



at 2 Mrad was inferior to polyvinyl fluorule at :V2 Mrad in 
cut-through testing, (d) I'olyvinylidene fluoride irradiated 
and unirratliated and polyvinyl Iluoride and irradiated 
polytetraduonM-thylene all eiubritll(Ml tinriiig heat le.stiiig. 

Resume 

On a irradi6 le i)olyt6tranuoroethylene dans I'air, sous 
vide, i\ temperature 61ev6c, sous atinosi^here d'a/.ote et 
dans diverses combinaisons do ces conditions. Uans 
toutes lea exi>6ricnces, on a trouve (|ue le phistique^ se 
degratlait suivant ses caract6ri3ticiues de structure. Men\e 
dans les conditions Ics plus favorablcs (sous vide), I'irradia- 
tion avec une dose dc 2 Mrads provo(|uc une dimiiuition ilc 
la r6sislanco St la traction. l.c iluorurc de polyvniylulenc 
resiste cnicaccinent aux radiations nir^nic i\ des doses aussi 
61evces ciue 100 Mrads. Le fluorurc dc polyvinylc est 
degrad6 structurellement ^ cctte dose maia garde scs pro- 
pri6tcs jus(iu'a au nioins 32 Mrads. Si on compare le 
Iluorurc de polyt6tra(luoroethylen<i, la Ihioruro de poly- 
vinyliilene et le fluorure de polyvinylc i)ar un es.sai d'lncisum 
on trouve (pie (a) le fluorure de poly t6trafUioroethyUnie non 
irradi6 est plus resistant ;\ la chaleur, {h) (lue le Iluorurc tie 
polyvinylideiui irraili6 ou non a une r6sistance i\ la chaU^ur 
inf^rieuni :\ celle du fluorure de polyt6tranuoro6thylene 
irradic, M i\Uii le fluorure de polyvinyl irradi6 est sup6rieur 
au fluorure de polyt6tralluoro6thylene irradic. Ce dernier 
irradie avec une dose de 2 Mrads est inf^rieur au premier 
irradio avec 32 Mrads du point de vvie de I'essai par incision; 
((/) et tiue le fluorure de polyvinyli<16ne irradic, le fluorure 
de polyvinylc nonirradie et \v. polytctrailuor*>6thylcne 
devienneid. fragile i>ar suit d'un traitemeiit i\ la chaleur. 

Zusaninicnfassung 

IN,lyt,(^liafluoroathvlen wurde in Luft, ini Vakuum, bei 
tMhiihter Tcinperatur, in einer Stickst^»ITatmoai»hare und 
untx^r (!inigeu Koinbinationen dieser Hedingungen hestrahlt. 
In alien I'lilh^n wurde in der StruUturcJiaraUUsriHtik em 
Al)l)au <les Polymeren gefuiulen. Hogar unter den gun- 
stigsten Bestrahlungsbcdingungen (Bestrahlung im Vakuum) 
iiahm die Zugfestigkeit bei einer Bestrahlungsdosis von - 
megarad urn 44% ab, Polyvinylidenfluorid zcigte emen 
ausreichenden Widerstanil gegcn Bestrahlung bis 100 
megaratl. Polyvinylfluorid wurde bei dieser Bestrahlungs- 
dosis strukturell abgebaut, behielt jedoch seine Struturei- 
gcjnechaften bis zu 32 megarad. Anhand eines Durch- 
sehueidetesta bei erhohter Temperatur wur<le PolyU-tra- 
fluoriithylcn mit PolyvinylidenfUiorid und Polyvinylfluorid 
verglichen; dieser zeigte folgendcs: (a) Unbestra iltes 
Polytetrafluoriithylen war gegen Hitzealterung am best- 
iindigstcn; (&) bestrahltes und unbestrahltes Polyvinyliden- 
fluorid waren gegcn Hitze weniger bestiindig als bestrahltes 
Polytetrafluonithylen; (c) bestrahltes PolyvinyUhioid war 
hitzebestandiger als bestrahltes Polytelrafluorathylen. 
Polytetrafluoriithylen mit 2 megarad war im Durchschneidc- 
test weniger bestiindig als Polyvinyinuorid mit 32 megarad. 
(d) Bestrahltes und unbestrahltes Polyvinylidenfluorid, 
Polyvinylfluorid und bestrahltes Polytetrafluoriithylen 
wurden wahrend des Ilitzetests sprode. 
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